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Introduction
Since its initial description in 1992,1 the safety and efficacy of
laparoscopic adrenalectomy have been increasingly reported
and documented in many case studies.2–5 The use of the
laparoscopic approach for adrenalectomy has developed
remarkably and expanded significantly over the past decade. In
case control studies, laparoscopic adrenalectomy shortened
hospital stay, reduced analgesic requirements, hastened return
to normal daily activities, and improved overall patient satisfac-
tion compared with the open adrenalectomy.6–12 Laparoscopic
adrenalectomy is now recognized as the new standard of care
for patients requiring adrenalectomy for benign functioning
and non-functioning adrenal tumours.3 Nevertheless, apart
from the need for surgical expertise in advanced endoscopic
Address correspondence and reprint requests to Dr. Lo Chung Yau, Division of Endocrine Surgery, Department of
Surgery, University of Hong Kong Medical Centre, Queen Mary Hospital, Pokfulam Road, Hong Kong.
E-mail: cylo@hkucc.hku.hk • Date of acceptance: 20th January, 2003
Applicability and Outcome of Laparoscopic
Adrenalectomy
techniques and meticulous dissection, the success of this
approach depends on careful patient selection with respect to
the lesion size and the presence of underlying pathologies.
Since 1995, laparoscopic adrenalectomy has been used in
our institution as the procedure of choice for patients requir-
ing adrenalectomy. In the past 7 years (1995–2001), 60 of 82
consecutive patients undergoing adrenalectomy for various
adrenal pathologies were selected for this approach. Data were
prospectively collected with regard to the preoperative
presentation, operative details, postoperative immediate
outcome and recovery, as well as follow-up status. This article
reviews our experience in applying this minimally invasive
endocrine surgical procedure for the treatment of adrenal
disorders, with emphasis on the applicability and outcome of
the laparoscopic approach.
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Laparoscopic adrenalectomy has been shown to be as safe and effective as conventional open surgery for small
and benign adrenal lesions. With increasing experience with laparoscopic adrenalectomy, this approach has
become the procedure of choice for the majority of patients requiring adrenalectomy, although careful selection
of patients accounts for the favourable clinical outcome observed. Laparoscopic adrenalectomy was adopted as
the procedure of choice for patients requiring adrenalectomy in our institution in 1995. From 1995 to 2001, 82
consecutive patients underwent adrenalectomies for various adrenal pathologies. The laparoscopic approach
was used for 60 of these patients, whose selection was based on the preoperative size and/or benign nature of the
adrenal lesion. The procedures were successfully performed in 57 patients (54 unilateral, 3 bilateral), while three
(5%) patients required conversion to open surgery. There was no hospital mortality and complications occurred
in two (3%) patients. The median hospital stay was 3 days (range, 2–8 days) and analgesic requirement was
minimal. Laparoscopic adrenalectomy can be done for all patients with small and benign adrenal pathologies,
and has become the gold standard for patients undergoing adrenalectomies. When successfully performed, the
laparoscopic approach offers the advantages of a minimally invasive procedure with improved patient comfort
and faster postoperative recovery. [Asian J Surg 2003;26(2):71–5]
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Patient selection
The success of many laparoscopic adrenalectomies has
been documented.2,4 Furthermore, this operative approach
is indicated for virtually all benign functioning or non-
functioning adrenal tumours.3,6,13 In their report of 100
consecutive laparoscopic adrenalectomies, Gagner et al
performed successful resections of adrenal masses as large as
14 cm in size.2 The authors concluded that only experienced
surgeons should attempt laparoscopic resection of large
adrenal masses because of the difficult and time-consuming
dissection involved.2 By excluding patients whose tumours are
12 cm or larger, or who have an established diagnosis of
primary adrenal cortical carcinoma, Lezoche et al14 reported
that 102 of 105 patients requiring adrenalectomy were
selected for anterior transabdominal laparoscopic approach,
from which only one patient required conversion to open
surgery. However, these excellent results may not be a genuine
reflection of the selection criteria or applicability of this
approach for the majority of patients in other centres.
Staren and Prinz reported the results and indications for
adrenalectomy in the era of laparoscopy for 40 patients over a
3-year period.5 They concluded that more than 60% of surgically
treatable adrenal disease could be performed laparoscopically,
and that the open transabdominal approach should be reserved
for adrenal lesions of 8 cm or more. Nonetheless, their
conclusions are controversial because, apart from the technical
considerations, laparoscopic adrenalectomy was reported by
others as contraindicated for tumours larger than 6 cm6,11,12
or 8 cm,5,7,11 due to the concern over their malignant potential.
For benign conditions such as myelolipomas and adrenal
hyperplasia, which are usually large in size and can be
diagnosed preoperatively, the laparoscopic approach can be
attempted when the necessary surgical expertise is available.
There are a few reports of successful laparoscopic adrenalec-
tomy performed on patients with malignant or large adrenal
lesions,2,4,14 although this approach is considered by
most authors to be reserved for benign tumours of less than
6 to 10 cm3,6–9 in size.
Patients in our institution are selected for laparoscopic
adrenalectomy based on the size of the adrenal lesion and/
or the risk of malignancy. The laparoscopic approach is
excluded only for those with large tumours (≥ 6 cm), suspected
malignancy, or the need for concomitant abdominal operations
requiring laparotomy. Biochemical tests and imaging studies
using computed axial tomography or magnetic resonance
imaging help to confirm benign conditions, including benign
adrenal hyperplasia or myelolipoma of 10 cm or less in size, for
laparoscopic approach.
Between 1995 and 2001, 82 consecutive patients underwent
adrenalectomy for treatment of various adrenal pathologies.
Sixty (73%) patients were selected for laparoscopic
adrenalectomy, whereas 22 (27%) patients underwent primary
laparotomy. Table 1 shows the patients’clinical information,
including patient demographics, size, position and weight of
adrenal lesions, as well as the indications for both laparoscopic
and open adrenalectomy. Based on our selection criteria and
as confirmed on subsequent histological examination, adrenal
glands that were resected from patients undergoing open
adrenalectomy were larger and heavier than those from patients
Table 1. Clinical details of 82 patients selected for laparoscopic and open adrenalectomies
Laparoscopic (n = 60) Open (n = 22) p value
Median age, years (range) 46 (17–73) 44 (16–75) NS
Gender (M:F) 19:41 05:17 NS
Side (Right:Left:Bilateral) 25:32:03 11:10:03 NS
Median weight of lesions (g) 11 115 < 0.01
Median diameter of lesions (cm) 2.1 7.8 < 0.01
Indications (n)
     Aldosteronoma 39 1
     Cushing’s syndrome 10 (3)* 1 (1)*
     Phaeochromocytoma 5 9 (2)*
     Incidentaloma 6† 11‡
*Bilateral procedures; †includes adenoma (n = 3), ganglioneuroma (n = 1), myelolipoma (n = 1) and teratoma (n = 1);
‡includes ganglioneuroma (n = 3), carcinoma (n = 1), sarcoma (n = 1), metastasis (n = 1), adenoma (n = 1), myelolipoma (n = 1),
angiomyolipoma (n = 1), neurilemoma (n = 1) and cyst (n = 1); NS = not statistically significant.
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who underwent the laparoscopic adrenalectomy. The over-
whelming majority of patients with aldosteronomas (39 of 40)
and Cushing’s syndrome (10 of 11) underwent laparoscopic
adrenalectomy, while nine of 14 (64%) and 11 of 17 (65%)
patients with phaeochromocytomas and non-functioning
tumours underwent open operations. Laparoscopic adrenal-
ectomy was successfully performed in 57 (95%) patients. Uni-
lateral adrenalectomy was performed in 54 patients (right =
22, left = 32) and three patients underwent bilateral adrenalec-
tomies for hypercortisolism secondary to bilateral adrenal
hyperplasia. Conversion to open adrenalectomy was required
for three (5%) patients because of intraoperative complica-
tions including haemorrhage, technical difficulty and liver
laceration. Two of the three patients requiring conversion had
6 cm or larger benign non-functioning tumours (7.5 cm) with
size underestimated by preoperative imaging studies. Similar
to other studies,8,9 conversion from laparoscopic to open
adrenalectomy was frequently needed for large tumours. In
our study, previous abdominal surgery was not regarded as a
contraindication for laparoscopic adrenalectomy. Bilateral
laparoscopic adrenalectomy was performed for three patients
with Cushing’s syndrome, including two with ectopic adreno-
corticotrophin syndrome and one with adrenocorticotrophin-
independent bilateral adrenal macronodular hyperplasia. Bi-
lateral laparoscopic adrenalectomy was more advantageous
for these patients with impaired wound healing and low im-
munity as a result of hypercortisolism. Better visibility of the
surgical field during laparoscopic resection minimizes the risk
of adrenal remnants being left behind.15,16 Because of the
benign nature of the lesion, the laparoscopic approach was
attempted for hyperplastic glands as large as 10 cm in size
(median, 7.5 cm). This procedure is usually considered to be
technically more difficult. In one reported series of 36
laparoscopic adrenalectomies, adrenalectomy for adrenal hy-
perplasia in Cushing’s disease accounted for four out of five
conversions.8
Laparoscopic adrenalectomy techniques
Because of the retroperitoneal location of the adrenal glands,
various approaches have been used for minimally invasive
adrenalectomy techniques. These include the anterior or lateral
transabdominal, and posterior or lateral retroperitoneal
endoscopic approaches.
The transabdominal lateral approach was used in our
study for all except one pregnant patient with a Cushing’s
adenoma. Patients were placed in the true lateral position
according to the side of the adrenal lesion. The operating table
was broken at the flank. A nasogastric tube and indwelling
catheter were inserted into the patient’s stomach and bladder,
respectively. A 10-mm trocar was inserted in the subcostal area
lateral to the rectus sheath at the mid-clavicular line using an
open cut-down technique and a pneumoperitoneum using
CO2 was created, with an insufflation pressure of up to
15 mmHg. It is preferable to use a 30° angled laparoscope.
Another three 10-mm trocars were inserted under direct vision
at the anterior axillary, mid-axillary line in the subcostal region,
and the posterior axillary line below the 12th rib. The patient
was then shifted to a reversed Trendelenburg position to allow
downward migration of the bowel loops. For left adrenal
lesions, the splenic flexure and descending colon were first
mobilized. The lienorenal ligament was then incised up to the
diaphragm and the spleen was retracted medially. The plane
between the pancreas and kidney was exposed to show the
Gerota fascia. The adrenal gland was located and resected after
the adrenal vein and arteries were controlled. For right adrenal
lesions, the right lobe of the liver was mobilized and retracted
medially by dividing the right triangular ligament until the
inferior vena cava was exposed. Perinephric fat was dissected
close to the vena cava until the short adrenal vein was visualized.
The adrenal vein was doubly clipped and divided, and the
artery’s twigs were controlled. The adrenal gland was then
resected in a similar manner. The specimen was retrieved using
a sterile plastic bag and was removed through the anterior
trocar site.
For the pregnant patient with a Cushing’s adenoma,
retroperitoneal endoscopic adrenalectomy was performed
because of concern about the harmful effects of pneumo-
peritoneum on the fetus.17 Although the safety and feasibility
of the retroperitoneal approach is well documented, this
minimally invasive approach is considered to be more
technically demanding and has no clear advantage over the
more commonly used transabdominal approach.18
Clinical outcomes
No randomized, prospective controlled trials to compare
laparoscopic adrenalectomy with open adrenalectomy have
been conducted. Because studies have already demonstrated
the safety and efficacy of laparoscopic adrenalectomy, it is
unlikely that such a trial will ever occur. This is further
confounded by the low numbers of adrenalectomies performed
worldwide, which would inevitably cause great difficulty
in recruiting patients for such a study. Retrospective case
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control studies have been employed to compare the results of
laparoscopic with open approaches performed.6–12 Open
adrenalectomies retain a role for selected patients in this era of
laparoscopy. The selection of an open or laparoscopic ap-
proach depends on the results of preoperative imaging studies
and the experience of the endocrine surgeon. The overall
clinical outcome of patients undergoing adrenalectomy de-
pends on the patient selection criteria.
Based on our selection criteria, the laparoscopic approach
can be considered in most patients. There was no hospital
mortality in our study. Four (16%) patients undergoing open
adrenalectomy developed postoperative complications
including intrahepatic haematoma (n = 1), pneumonia (n = 1),
postoperative fever (n = 1) and urinary tract infection (n = 1). In
addition, two (3%) patients suffered from asymptomatic
non-Q wave myocardial infarction (n = 1) and postoperative
fever (n = 1) following their laparoscopic adrenalectomies. All
patients were managed medically and recovered uneventfully.
The clinical outcomes of patients undergoing open and
successful laparoscopic adrenalectomies in our study
were compared. The three patients with attempted laparo-
scopic adrenalectomy who required conversion to open adrena-
lectomy were included in the open surgery group.
Table 2 summarizes the patients’ postoperative outcomes.
Postoperative pain, in terms of the number of parenteral
opioid injections required, as well as the amount of oral
analgesic consumed, was significantly less for patients who
underwent laparoscopic compared to open adrenalectomy.
Twelve (20%) patients who underwent laparoscopic adrenalec-
tomy did not require any form of analgesic after the operation.
Postoperative recovery in terms of the time taken to resume
a normal diet and to ambulate was more rapid for patients
who underwent successful laparoscopic compared to open
adrenalectomy. Patients who underwent successful
laparoscopic adrenalectomy also had a shorter hospital stay
and returned to work earlier than those who underwent
open adrenalectomy. Our laparoscopic adrenalectomy
results compare favourably with other reported studies (Table
3).2,6–10,14 The safety and superiority of the laparoscopic
approach over the open approach for adrenalectomy in patients
with small functioning or non-functioning adrenal tumours
have been confirmed. Malignant conditions of the adrenal
gland (n = 3) were uncommonly encountered in our series of
patients, and open adrenalectomy was used on each occasion.
Table 2. Comparison of clinical outcomes for patients undergoing open and successful laparoscopic adrenalectomies
Parameters Laparoscopic (n = 57) Open (n = 25)* p value
No. of parenteral opioid injections 0 (0–6) 8 (3–20) < 0.01
No. of oral analgesic tablets 3 (0–20) 12 (1–32) < 0.01
Time to ambulate, days 2 (1–4) 5 (2–17) < 0.01
Time to resume full diet, days 2 (1–4) 4 (3–9) < 0.01
Hospital stay, days 3 (2–8) 8 (4– 23) < 0.01
Duration off work, days 14 (4–28) 28 (22–53) < 0.01
All figures are medians (range). *Includes three patients undergoing conversion from laparoscopic to open adrenalectomy.
Table 3. Summary of outcomes of selected series of laparoscopic adrenalectomies
Mean operating Conversion Hospital Complications Mean hospital
First author (year) No. time rate mortality stay
(min) (%) (%)  (%) (days)
MacGillivray, 1996 17 289 0 0 21 3
Gagner, 1997 88 123 3 0 12 2.4
Thompson, 1997 50 167 12 0 6 3.1
Dudley, 1999 36 158 13 0 5 3.5
Imai, 1999 40 147 2 0 5 12
Lezoche, 2000 102 85 (R); 112 (L) 0.9 0.9 2.9 2.5
Hazzan, 2001 24 188 7 0 16 4
Present series, 2002 60 160 5 0 3 3
R = right adrenalectomy; L = left adrenalectomy.
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The size of the tumour as shown on preoperative imaging was
the major determining factor for the adoption of open
adrenalectomy among our patients, and further evaluation
was necessary. In addition, phaeochromocytoma should
not be considered as a contraindication for laparoscopic
adrenalectomy. The higher complication rates reported
in patients with phaeochromocytomas who underwent
laparoscopic adrenalectomy are attributed to the technical
difficulty of dealing with these larger-than-average tumours,
as well as their hormonal secretion.19 With increased exper-
ience using this technique, large tumours of low malignant
potential can be considered for this approach.
In conclusion, laparoscopic adrenalectomy has become a
new standard of care for patients requiring adrenalectomy.
Although the sizes and pathologies of adrenal lesions, as
well as the availability of surgical expertise, are the primary
determinants for the operative approach, the laparoscopic
approach can be used for most patients requiring adrenalec-
tomy. Open adrenalectomy should be reserved for patients
with large and potentially malignant tumours. When indicated
and successfully performed, the laparoscopic approach offers
the advantages of a minimally invasive procedure, with
improved comfort, shorter hospital stays and shorter recovery
periods for patients.
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